Mesenchymal stem cell isolation and characterization from human spinal ligaments.
Mesenchymal stem cells (MSCs) have a fibroblast-like morphology, multilineage potential, long-term viability and capacity for self-renewal. While several articles describe isolating MSCs from various human tissues, there are no reports of isolating MSCs from human spinal ligaments, and their localization in situ. If MSCs are found in human spinal ligaments, they could be used to investigate hypertrophy or ossification of spinal ligaments. To isolate and characterize MSCs from human spinal ligaments, spinal ligaments were harvested aseptically from eight patients during surgery for lumbar spinal canal stenosis and ossification of the posterior longitudinal ligament. After collagenase digestion, nucleated cells were seeded at an appropriate density to avoid colony-to-colony contact. Cells were cultured in osteogenic, adipogenic or chondrogenic media to evaluate their multilineage differentiation potential. Immunophenotypic analysis of cell surface markers was performed by flow cytometry. Spinal ligaments were processed for immunostaining using MSC-related antibodies. Cells from human spinal ligaments could be extensively expanded with limited senescence. They were able to differentiate into osteogenic, adipogenic or chondrogenic cells. Flow cytometry revealed that their phenotypic characteristics met the minimum criteria of MSCs. Immunohistochemistry revealed the localization of CD90-positive cells in the collagenous matrix of the ligament, and in adjacent small blood vessels. We isolated and expanded MSCs from human spinal ligaments and demonstrated localization of MSCs in spinal ligaments. These cells may play an indispensable role in elucidating the pathogenesis of numerous spinal diseases.